This study introduces a method for calculating the height of antiglare panels for concave vertical curves. The concave vertical curve is divided into a straight-slope section, transition section, and middle section. The height of the antiglare panels in the middle section is designed based on the glare distance. The height in the straight-slope section is designed based on the height calculation formula given by the Chinese standard. The height of the antiglare panels in the middle section is greater than that in the straight-slope section. There should be a gradual transition in the height difference of the antiglare panels in the transition section. The height gradient of the antiglare panels in the transition section must be designed to ensure visual continuity and comfort for drivers. In the transition section, the transition design is carried out on the height difference of the antiglare panels using the UC-Win/Road simulation software to determine the acceptable height difference for drivers. When the radius of the concave vertical curve does not exceed 30,000 m, the height of the antiglare panel is required to be designed, and the height difference should not exceed 6 cm.
Introduction
Glare is the visual effect of scattering light within the eye caused by a high brightness object or a strong contrast light source in the field of view [1] [2] [3] . Glare affects cognitive performance which in the visual periphery is more susceptible to disturbances, and discomfort glare impairs peripheral visual performance [4] . The presence of glare leads to a significant reduction in the safety margin and the number of traffic accidents is much higher in the glare conditions than in the nonglare conditions [5] .
At night, the headlamps of an oncoming vehicle may cause harmful glare that interferes with the sight of drivers [6] . Installing antiglare facilities along the road is an economical and feasible method for solving the glare problem caused by the headlamps of oncoming vehicles. Traditionally, antiglare facilities on a concave vertical curve road are identical in height to those on a straight road, which follows the standard. This design often results in light leakage on concave vertical curve roads because the antiglare facilities are too short, causing the dazzling phenomenon. Thus, the height of the antiglare facilities must be designed based on different freeway alignments.
Previous studies mainly considered the relationship between driving safety and antiglare facilities. In order to block the road users' view of activities that can be distracting, MUTCD recommends installing screen to discourage gawking and reduce headlight glare from oncoming motor vehicle traffic [7] . Drivers of heavy vehicle and light vehicle need different height of anti-dazzle fence, but both of them thought the fence should be made solid and that it should be made higher [8] . Discomfort glare has a discomforting effect and causes fatigue, disturbance, apprehension, and pain that reduce drivers' ability and driving safety [9] . To illustrate the effect of glare on drivers, a method was introduced to estimate the significant effect of glare from automobile headlamps, and a previous study showed that older drivers are more sensitive to glare than young drivers [10] . The driver's behaviors that deal with the impact of glare are different in different road 2 Mathematical Problems in Engineering conditions [11, 12] . A realistic headlight glare simulator is developed to study the effects of glare during driving at night [13] . Moreover, a study was performed to verify the AdrianSchreuder formula, which is an effective measure for relieving the driving discomfort caused by glare on highways [14] . The danger of glare is reflected not only in the vehicles, but also in the train cabs [15] . The effects of smart advisory system (DSAS) messages on driving behaviors under the disturbance of sun glare were studied based on the half kinetic energy speed, average speed, brake response time, and braking distance [16] . By means of evaluating the impact of the antiglare screen, it is concluded that the accident rate (per/veh/km) on the screened length was 44 per cent lower than would have been expected had there been no screen at night [17] . By analyzing the characteristics of mixed traffic, in the combinations of different vehicles, antiglare plate height ranges between 1.15 m and 1.65 m [18] . Ohio began studying antiglare facilities in 1969. An expanded metal mesh was installed on guardrails and was later replaced by a concrete barrier. Installing these devices reduced the number of accidents by 35% [19] .
Based on previous studies, many countries have introduced standards for the height of antiglare facilities, and different countries recommend different values. The existing standard in China states that the height of the antiglare facility should be 1.6-1.7 m on straight roads and 1.2-1.8 m on expressways combine flat and longitudinal highway alignments [20] . According to the research completed by Transportation Research Board, on a flat and level divided highway without cross-slope, glare screen would have to be the same height as the average driver's eye, or 1.14 m, in accordance with AASHTO standards. But some of factors may require a somewhat greater height, such as horizontal curvature or vertical curvature [21] . Britain recommends a minimum height of 1.75 m for the glare screen to avoid the headlamp glare from all vehicles, including large trucks [22] . When glare screen is determined appropriate, the standard permanent glare screen is the 1.42 m tall [23] . In Ohio, a height model of the glare screen was developed based on the lateral position of the vehicle [24] . Roadway Design Manual of NCDOT recommends several criteria for use of glare screens: opposing traffic with 6.09 m or less of separation should be highly considered for using a glare screen; traffic separated by 15.24 m or more will not need glare screens. And normal height should be 1.27 m and up to 2.03 m in sag verticals [25] . Based on a two-dimensional analysis, the recommended height of the glare screen barrier is 1.78 m. In Japan, Kodan recommended a glare screen height of 1.4 m for national expressways [26] . In India, a simplified model was developed and indicated that the height of the antiglare screen should be 1.76-1.81 m for four-lane and eight-lane highways and 1.79 m for six-lane divided highways [27] . A study shows that to be effective in screening the lights from all types of vehicle (including heavy commercials), the screen must reach to at least 1.73 m above the carriageway [28] . Although different countries recommend different heights for antiglare facilities, they do not consider the effects of different freeway alignments on the effectiveness of the antiglare facilities.
Currently, scholars are beginning to study the height of antiglare facilities along different freeway alignments. According to the studies on traffic safety facilities around roads, a new concept was introduced, namely, that the height of the antiglare facilities should vary for different road alignments [29] . Indian scholars used a three-dimensional analysis method that included plane, parabolic, and spherical surfaces, and they found that the height of the antiglare facilities should differ for different highway alignments [30] . Since then, many methods have been established for calculating the height of antiglare facilities, such as a model to calculate the height of antiglare facilities in different vertical roads, a model to calculate the height of antiglare facilities based on the dazzling longitudinal distance, and a method to determine the height of antiglare facilities in concave vertical curved sections based on a series of parameters, such as the radius of the concave vertical curve and the height of the headlamps [31] [32] [33] . However, increasing the height of the glare facilities along a concave vertical curve may cause a height difference between the straight-slope section and the concave vertical curved section, and this height difference may have a negative effect on driving comfort. Previous studies neglected the effect of such a height difference.
In this paper, a concave vertical curve is divided into three parts: the straight-slope section, transition section, and middle section; we focus on the middle section and transition section. The height of the antiglare panels in the straight-slope section is the value recommended by the design standard. In the middle section, a method for determining the height of the antiglare panels based on the glare distance is introduced. For the transition section, the height of the antiglare panels is designed by considering the visual characteristics of drivers.
Methodology
2.1. Design Idea. When approaching vehicles meet at different heights in a concave vertical curve, the height of the headlamps may be above the antiglare facilities, resulting in the antiglare facilities being unable to satisfy the requirement, as shown in Figure 1 . Therefore, the height of antiglare facilities for a concave vertical curve should be recalculated according to the curve's radius and longitudinal slope. This recalculated height for the antiglare facilities differs greatly from the height for a straight road, and this difference may cause visual abruptness and psychological discomfort to drivers. Therefore, the concave vertical curve is divided into three parts: the straight-slope section, transition section, and middle section. The influence of the height difference on the drivers is eliminated by gradually adjusting the height of the antiglare facilities in the transition section. To provide convenience in practical operation, the transition section is segmented and denoted as a, b, c, and so on, as shown in Figure 1 .
The height of the antiglare facilities in the straight-slope section is ℎ and is calculated using the formula for antiglare facilities provided in the Guidelines for Design of Highway Safety Facilities [34] . is the height of the antiglare panels in the middle section, which is calculated based on the longitudinal distance of the glare. In the transition section, the gradient is designed for visual continuity and comfort of the drivers. 
Height of the Antiglare Panels in the Straight-Slope Section.
In the Guidelines for Design of Highway Safety Facilities [34] , ℎ is calculated as follows:
where ℎ is the height of the antiglare panels in the straightslope section; ℎ 1 is the headlamp height of the car; ℎ 2 is the height of the driver's sight line; 1 and 2 are the distance between the car and the antiglare panels of the current lane and opposite lane, respectively; and is the sum of the distances between the centerline of the vehicles on both road sides and the antiglare panels. The calculation method of height of the antiglare panels is shown in Figures 2(a) and 2(b), where and are the deflection angle and shielding angle of the antiglare panels, respectively.
Eqs. (1) imply that the height of the antiglare panels in the straight section is only related to the height of the headlamp, the height of the driver's sight line, and the lane position. To satisfy the antiglare functionality and the height requirements of all lane combinations, the most unfavorable conditions should be considered when calculating the height of the antiglare panels in the straight-slope section. Therefore, a truck should be assumed to be in lanes 2 and 4, as shown in Figure 2 (a). Based on the Chinese national standards, when the model is truck, the height of the headlamps (ℎ 1 ) is 1 m, and the height of the driver's sight line (ℎ 2 ) is 2 m; a freeway lane is 3.75 m wide, a curb band is 0.75 m wide, the antiglare panels are set in the median divider, and the partition is 2 m wide. Thus, 1 is 7.375 m, and is 11.00 m. According to the equation, the height of the antiglare panels in the straightslope section is 1.67 m.
Height of the Antiglare Panels in the Middle
Section. The middle section of the concave vertical curve is a circular curve. The projection curve of the headlamp trajectory and the driver's sight line trajectory on the road profile is a group of concentric circles. The headlamps should be designed so that drivers can see a traffic barrier 120 m in front of the vehicle; thus, the irradiation distance of headlamps is 120 m.
In Figure 2 (c), we assume that the radius of the vertical section profile is , the radius of the automobile headlamp is 1 , the radius of the driver's sight line trajectory is 2 , and 1 is the center of the curves. Assume that in the section of the concave vertical curve within the range of the automobile headlamps, the drivers are always in the glare zone and that the projection length of the headlamps is approximately equal to the irradiation distance in the horizontal direction. Taking as the horizontal axis and as the vertical axis, for the automobile headlamp position of vehicle ( 1 , 1 ), the farthest point affected by glare that the driver can see is ( 2 , 2 ). The position of antiglare panels is ( 3 , 3 ), and 1 and 2 are the distance between the car and antiglare panels of the current lane or the opposite lane, where
The abscissa of points , , and are 2 = 1 + 120,
The equation of the curved road section is
The projection equation of the trajectory of the headlamps on the road profile is
The projection equation of the driver's sight line in the longitudinal section is
At point , to satisfy the antiglare function, the vertical axis of antiglare panels is
In summary, at point in the concave vertical curve, to satisfy the antiglare function, the height of antiglare panels 1 is
A reasonable height for the antiglare facilities should follow a symmetrical curve. In reality, antiglare facilities should be set by using (7) to calculate the height of antiglare facilities at the same distance on both sides and by rounding off the smaller value. In the coordinate system, there are two points where the horizontal distance is from the top of the concave vertical curve: 1 (− , 3 ) and 2 ( , 3 ). The maximum height of antiglare panels is calculated as follows:
According to (8) , the height of antiglare panels in the middle section of the concave vertical curve is related to the height of the headlamps (ℎ 1 ), the height of the driver's sight line (ℎ 2 ), the vehicle position ( 1 ), ( ), and the distance ( ) from the top of the circular curve to the vehicle, where is determined from the longitudinal slope. When the radius, vehicle type, and lane position are known, the height of the antiglare panels is dependent on only the longitudinal slope. According to the Technical Standard of Highway Engineering [35] , for straight slopes, when the car speed is 120, 100, and 80 km/h, the maximum longitudinal slope is 3%, 4%, and 5%, and the minimum radius is 4,000, 3,000, and 2,000 m, respectively. The height of the antiglare panels is calculated for the middle section at different radii from the minimum radius until the height is equal to that of the antiglare panels in the straight-slope section. The results are shown in Table 1 , where ℎ is the height of the antiglare panels in the straight segment, is the height of the antiglare panels in the middle segment, and Δ is the height difference between the straight segment and the middle segment. Table 1 shows that, for a given radius, the height of the antiglare panels is approximately the same for different speeds, which indicates that the slope gradient does not greatly affect the height of the antiglare panels. The height of Mathematical Problems in Engineering 5 the antiglare panels decreases with increasing radius of the vertical curve; when the vertical curve radius is greater than 50,000 m, the height change of the antiglare panels is quite small, and the height of the antiglare panels is similar to the height for the straight-slope section, which is 1.67 m.
Height of the Antiglare Panels in the Transition Section.
The height of the antiglare panels in a concave vertical curve should not affect the drivers' visual comfort by greatly increasing in the middle section. Therefore, the height in the middle section should gradually transition to that in the straight-slope section of the concave vertical curve to improve the drivers' visual comfort. The starting point of the transition section is set at the extreme point of the curve, and the end point is set at the straight-slope section. The transition section is divided into several segments. According to the Chinese standard Guidelines for Design of Highway Traffic Safety Facilities [34] , when the structural form, height, and position are variable, the gradual transition section should be constant, so the appropriate length of each segment is 50 m, as shown in Figure 1 .
The length of the transition section ( ) and the number of transition section segments ( ) according to the height difference (Δℎ) of the antiglare panels of each segment in the transition section. The equations are as follows:
The height difference (Δℎ) of the antiglare panels depends on the drivers' visual experience. The road, traffic, environment, and other factors affect the visual experience. Due to continuously changing the height of antiglare panels in an actual project being not feasible, simulation experiments were performed which can introduce visual experience that is similar to driving on an actual road. When Δℎ and are determined, the height of antiglare panels in each segment can be calculated.
Simulation Modeling.
In this paper, a road landscape simulation software called UC-Win/Road was used to perform simulation experiments, and a questionnaire survey was conducted to determine the optimum height difference Δℎ of the antiglare panels for each transition segment. The simulation modeling needs the UC-Win/Road software and its accompanying driving simulator. The driver controls the driving simulation scenarios (including the road environment and the driver's operation scene) and driving simulator by operating the steering wheel, brake, and throttle with a force feedback system and so on. The image displays on three screens in a 135 ∘ field of view and is equipped 6 Mathematical Problems in Engineering with an audio output of the outside sound. Thus, the driver experiences audio-visual effects similar to driving on an actual road. There are 4 steps for simulation modeling.
Step 1. Load terrain: import an XML file using a custom terrain based on a 50 m grids, and then edit terrain. Determine the terrain according to the experimental requirements.
Step 2. Define road: firstly, select concave vertical curve section in 4-lane dual freeway; the pedestal of antiglare panels is designed to be 0.8 m high; lane width is 3.75 m, shoulder width is 0.75 m, the left curb width is 0.75 m, and traffic marking width is 0.15 m. Secondly, define horizontal alignment and determine the length of the road, radii of the curve, the length of curve, and direction change point of concave vertical curves. Thirdly, define the road vertical section and determine the starting point, the changing point, and the end point of concave vertical curves.
Step 3. Arrange environment models and enhance 3D effects: create antiglare panel model by using of 3DSMAX; then set its material, color, height, and other parameters. Create background according to the actual situation, setting traffic volume.
Step 4. Real time virtual reality simulation: determine vehicle types, driving lanes, design speed, and weather conditions to simulate vehicle driving according to the environment set previously.
Procedure

Determination of the Simulation Parameters
(1) Road. To simplify the experimental process, a 4-lane dual freeway was selected as the research road. According to the Technical Standard of Highway Engineering [35] , for roads with design speeds of 120, 100, and 80 km/h, the corresponding maximum longitudinal slopes are 3%, 4%, and 5%, and the minimum radii are 4,000, 3,000, and 2,000 m, respectively. Otherwise, according to the above discussion, when the concave vertical curve radius is equal to or greater than 700,000 m, the height of the antiglare panels in the middle section is equal to that in the straight section, so the concave vertical curve radius which needs to be analyzed does not exceed 700,000 m. (4) Other Parameters. The simulation experiment was run during the day and at night. The pedestal of the antiglare panels was designed to be 0.8 m high, and the antiglare panels were spaced 1 m apart. The antiglare panels were colored green, which is common in China.
Preliminary Simulation Experiments.
One hundred subjects (drivers) participated in the driving simulation experiment. The main inclusion criteria were valid driving licenses, normal vision, and contrast sensitivity. The sample of the present study comprised 77 males and 23 females who had been driving for 1-12 years (mean: 5.24). There are 3,216,000 simulation programs for different vehicle types, lanes, road radii, design speeds, height differences, and subjects. To reduce the number of tests, preliminary experiments used the comparative analysis to determine the most unfavorable conditions for a driver's visual perception of the height difference by which accurate survey data can be attained. Aimed to understand the driver's visual perception in the conditions of various height differences of antiglare panels, the initial height difference (Δℎ) of each segment was 1 cm, and Δℎ was increased by 1 cm for each new simulation experiment. The results obtained are shown in Figure 3 (a). The abruptness degree is defined as the proportion of all experimenters who can significantly perceive the change in the height of the antiglare panels when the Δℎ is determined. The conditions of the control group in the preliminary experiment are good weather during the day, standard bidirectional four-lane freeway, 8 cm of height difference, a design speed of 100 km/h, 4000 m of concave vertical curve radius, outside lane, and car. In the case of other unchanged conditions, in the experimental group 1, the radius is 10000 m; in the experimental group 2, the vehicle types is truck; in the experimental group 3, vehicles run in inside lane; in the experimental group 4, the design speed is 120 km/h; in the experimental group 5, vehicles run at night. Each experiment has 10 subjects. The 100 subjects observed and recorded their feelings about the abruptness degree at various height differences until the height difference is too high to tolerate in the conditions of the control group and the experimental group 1-5. Compared with the control group, the abruptness degree of drivers in experimental groups may be weaker, unchanged, or stronger, as shown in Figure 3(b) .
The preliminary simulation tests indicated that the drivers' visual perception of the height difference was mainly affected by illumination, speed, vehicle type, and lane. The drivers were generally more sensitive to the height difference of the antiglare panels at night than during the daytime, and the drivers were able to sense more strongly when the vehicle went uphill than when the vehicle went downhill. The drivers' perception of the height differences was greater in larger vehicles than in smaller vehicles. The drivers were more sensitive to the height difference when driving in the inside lane than in the outside lane and when driving at lower speeds. Changing the radius of the concave vertical curve and the vertical slope of the longitudinal slope did not affect the drivers' visual perception. The drivers scarcely felt any change when the height difference was 1-3 cm and felt a strong feeling of abruptness when the height difference was 10 cm.
Determination of the Simulation Programs.
According to the preliminary simulation test, the most unfavorable factors were selected to simplify the simulation program. The four programs are as follows.
Program 1.
It has good weather during the day and standard bidirectional four-lane freeway; the design speed is 120 km/h; the concave vertical curve radius is 4,000 m; the longitudinal slope in the transition section is 3%; it happens in inside lane; there is a car.
Program 2.
It has good weather during the day and standard bidirectional four-lane freeway; the design speed is 100 km/h; the concave vertical curve radius is 3,000 m; the longitudinal slope in the transition section is 4%; it happens in inside lane; there is a car.
Program 3.
It has good weather during the day and standard bidirectional four-lane freeway; the design speed is 80 km/h; the concave vertical curve radius is 2,000 m; the longitudinal slope in the transition section is 5%; it happens in inside lane; there is a car.
Program 4.
It has good weather during the day and standard bidirectional four-lane freeway; the design speed is 80 km/h; the concave vertical curve radius is 2,000 m; the longitudinal slope in the transition section is 5%; it happens in inside lane; there is a truck.
According to the preliminary analysis, the height difference of the antiglare panels was selected to begin at 4 cm. For each new simulation experiment, Δℎ was increased by 4 cm until the height difference reached 10 cm. One hundred subjects (drivers) who participated in the preliminary simulation experiments would carry out the driving simulation experiments. Therefore, each subject needs to observe and record the feeling about the height difference of the antiglare panels as it gradually transit from 4 cm to 10 cm in the above four different situations. The number of present experiments is 2800.
Simulation Experiments.
To avoid improper operation in the formal experiment, the drivers needed to know the operational method of the driving simulator and the operational performance of the steering wheel, brake and throttle. Before the formal experiment, the drivers completed simulations of acceleration, deceleration, uphill movement, and downhill movement according to the prompt information in the scene. The traffic flow was set to zero in this experiment so that the subjects were not be affected by the driving behavior of other vehicles in the driving simulation process. The effects of the vehicle speed, lane location, and vehicle type on the visual cognition of the drivers are useful for improving the accuracy of the data.
The experiments were run from when the car entered the transition section of the concave vertical curve, through the middle section, and ended at the transition section of the other side of the road. Each driver was presented with four group simulation programs. We recorded the visual perception of the driver regarding the height difference of the antiglare panels at the end of each driving simulation. Figure 4 shows the results obtained after analyzing the data collected from the four programs. This figure shows that the abruptness degree felt by the drivers follows similar trends in different programs. The average abruptness degrees for the four programs are 15.4%, 20.62%, 37.21%, 79.34%, 82.19%, 83.38%, and 90.23% for height differences of 4, 5, 6, 7, 8, 9 , and 10 cm, respectively. There is a large increase in the abruptness degree when the height difference is 6-7 cm, and the drivers feel a similar degree of abruptness when the height difference is 8, 9, and 10 cm. Therefore, the driver experiences a high degree of abruptness when the height difference is 7 cm. Besides, taking convenience into account in the project, 6 cm was selected as the optimal height difference.
Statistical Analysis.
After the height difference of antiglare panels of the transition section was selected (Table 2) , we used (9) to determine the number and length of transition segments for different concave vertical curve radii.
According to the Technical Standard of Highway Engineering [35] , the length of the longitudinal slope of the freeway should be 200-1,100 m. When the length of the transition section exceeds the length of the straight section because of the limits of local conditions, the height of the antiglare Δℎ (cm) Figure 4 : Abruptness degree of the antiglare panels at various height differences. Number)  13  8  6  5  4  3  3  2  2  1  0  (Length)  650  400  300  250  200  150  150  100  100  50  0 panels should transition within the straight road to satisfy the transition requirement. When the length of the straight section exceeds the length of the transition section, the transition section is designed based on the vertical concave curve section.
Results
(1) In the middle section of concave vertical curve section, the height of the antiglare panels is greater than that in the straight-slope section. It will affect drivers' visual comfort as height difference exceeds acceptable level. Thus, a transition section is necessary and the height of the antiglare panels in the transition section must be determined.
(2) The length of the transition section and the number of transition section segments are calculated from Δℎ. When the length of the transition section is greater than that of the straight-slope section, as determined by local conditions, the transition section must begin in the straight road to satisfy the visual comfort requirements of the drivers.
(3) The height of the antiglare panels is different for different concave vertical curve radii. For a smaller radius, the height difference is greater, the number of transition sections is larger, and the transition section is longer. When the radius of the concave vertical curve exceeds 20,000 m, the freeway alignment is smooth, and a transition section is not necessary.
(4) Simulation results show that when the height difference (Δℎ) of each transition section exceeds 6 cm, it will have uncomfortable visual experience. So we choose 6 cm as the height difference of antiglare panels in the transition section to meet the driver's visual continuity and comfort.
Discussion
The objective of this study is to determine properly the height of antiglare panels in concave vertical curves. And this story focuses on how to set a reasonable transition and determine the height difference of antiglare panels for transition section. If the antiglare panels are too short, they may result in light leakage on concave vertical curve roads, causing the dazzling phenomenon. When the antiglare panels are too tall, they will interfere with driver's sight. It should be noted that the heights of antiglare panels in concave vertical curves and straight roads are different for the most part, and large height differences of antiglare panels will decrease driver's comfort.
Based on the experimental results, the height difference should not exceed 6 cm, which applied to all of the transition section. In the future, if engineers need to design the height of the antiglare panels in the transition section, they can directly use this height difference. Notably, when the radius of the concave vertical curve exceeds 30,000 m, the freeway alignment is smooth, and a transition section is not necessary.
According to the visual characteristics of drivers, we divide a concave vertical curve section into three sections. This result is consistent with previous studies that showed that different freeway alignments require different heights of antiglare panels [30] . Those studies used an algorithm to determine the height of antiglare panels in concave vertical curves, but they neglected the abruptness of the height change of the antiglare panels [31, 32] .
The abundant data and models that are developed in this study have broad applications for vehicle safety and beyond. The proximate motivation for the simulation model is to determine the height difference of antiglare panels in the transition section. The UC-Win/Road software and corresponding driving simulator are used in the simulation process. Notably, our results suggest that drivers will experience visual abruptness when the height difference (Δℎ) of each section in the transition section exceeds 6 cm. Thus, the optimal height difference of the antiglare panels is 6 cm.
Similar to many studies of this type, this study is limited by the characteristics of the drivers. The current sample is not representative of age distributions in China. In particular, older drivers are substantially underrepresented. This study does not include bidirectional 6-lane or bidirectional 8-lane experiments, which should be included as part of future studies. The abruptness is obtained from a simulation environment instead of an on-road environment. In addition, abruptness degree depends on the feelings of individual drivers. Moreover, compared with other antiglare barriers, antiglare panels have their advantages and disadvantages [36] . Thus, future studies should strengthen the current results by investigating the abruptness of the height change of antiglare panels in an on-road driving environment.
